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POST-DIPHTHEKITIC  PARALYSIS  OF  THE  EXTERNAL 
REC’TI ;  WITH  A  CASE. 

By  G.  E.  de  Sc’iiweinitz,  M.  D., 

PROFESSOR  OF  OPHTHAI.MOI.OGY,  PHII.ADELPHIA  POLYCLINIC  ;  LECTURER  ON  MEDICAL  OPHTHAL¬ 
MOSCOPY,  UNIVERSITY  OF  PENNSYLVANIA;  OPHTHALMIC  SURGEON  TO  THE  PHILADELPHIA 
AND  children’s  HOSPITALS  ;  OPHTHALMOLOGIST  TO  THE  INFIRMARY 
FOR  NERVOUS  DISEASES. 

[Read  before  the  College  of  Physicians  of  Philadelphia,  April  16th,  1892.] 

Paralysis  of  accommodation,  or  cycloplegia  without  alteration  of 
the  condition  of  the  iris  (mydriasis),  is  often  seen  after  diphtheria,  and  is 
tlie  most  constant  affection  of  the  internal  ocular  muscles  which  occurs 
as  a  secpiel  of  this  disease.  Usually  bilateral,  the  cycloplegia  is  rarely 
complete,  hut  when  it  is  there  may  be  mydriasis.  There  is,  however, 
considerable  diversity  of  expression  concerning  the  state  of  the  pujiil 
under  these  circumstances.  Sphincter  palsy  has  been  recorded  by 
Weber'  and  by  Dondei*s' ;  sjihincter  paresis  by  Schaeby-BuclP,  and 
Abercromliie*  among  eighteen  cases  found  the  pupil  dilated  and  slug¬ 
gish'  in  all.  Other  observers  regard  the  affection  of  the  jiupil  as  com¬ 
paratively  rare,  and  for  the  most  are  in  accord  that  there  is  generally 
an  absence  of  pupil-symptoms. 

Just  as  palsy  and  paresis  of  the  ciliary  muscle  are  freipient,  paraly¬ 
sis  of  the  external  ocular  muscles  is  comparatively  uncommon.  Faure^ 
among  other  visual  disturbances,  mentions  strabismus  onee.  Among 
ninety  cases  recorded  by  INIaingault'’’,  thirty-nine  had  amblyopia  and 
ten  strabismus.  Rumpj)'  speaks  of  paralysis  of  the  internal  recfi  mus¬ 
cles.  Alfred  Graefe'*  noted  two  eases,  in  one  of  which  there  was  paral¬ 
ysis  of  the  sujierior  obliipie,  and  in  the  other  paralysis  of  the  external 
recti.  Reiuak”,  among  one  hundred  cases  of  post-di{)htheritic  cyclople¬ 
gia,  found  ten  with  jiaralysis  of  one  or  both  external  recti.  Rosen- 
mayer'",  among  ten  cases  of  post-dijihtheritic  cycloplegia,  observed  two 
with  paresis  of  both  external  recti.  Arthur  H.  Benson"  records  a  case 
in  which  the  levatores  palpebrarum  were  affected  in  the  ninth  week 

'Virchow’s  Archiv,  Bd.  25  and  28. 

-Accommodation  and  Refraction  of  the  I]ye.  New  Sydenham’s  Transla¬ 
tions,  1804,  p.  297. 

'‘A.  f.  O.  xvii,  p.  265. 

G’rans.  International  Medical  Congress,  1881. 

®L’lInion  Medicale,  Nrs.  15  and  16,  1857 ;  quoted  by  Donders,  loc.  cit. 

“Nagel’s  Jahresbericht,  1871. 

'Nagel’s  Jahresbericht,  1877,  p.  381. 

Rt.  u.  S.  llandbuch  der  gesanmiten  Augenheilkunde,  vi,  p.  73. 

“Centralblatt  f.  prakt.  Augenheilkunde,  1886. 

’“Wien  nied.  Wochenschr.  No.  13.  1886. 

’’Trans.  Oph.  Soc.  of  the  (I.  K.,  Vol.  iii,  p.  265,  1888. 
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after  the  tliroat  lesion  a|)|>eare(l,  and  during  the  same  week  the  exter¬ 
nal  recti  were  attacked,  and  there  were  convergent  strahisinns  and  di¬ 
plopia.  (lowers',  sj)eaking  of  the  aHeetions  of  the  sjieeial  senst's  in 
diphtheria,  refers  to  the  weakness  of  the  internal  recti  which  may  he  asso¬ 
ciated  with  the  cycloj)legia,  and  (piotes  Vadelot  as  authority  for  one 
case  in  which  all  the  muscles  supj)lied  by  one-third  nerve  were  paralyz¬ 
ed.  *  He  ha<  .seen  double  ptosis  and  mentions  the  occasional  phenome¬ 
non  of  slight  paralysis  of  one  or  another  of  the  ocular  muscles,  varying 
from  day  to  day,  and  Pagen.steeher  has  oliserved  in  an  epidemic  of 
diphtheria,  palsy  of  the  ext(*rnal  ocular  muscles  (recti  and  ohli(pii) 
characteriz.ed  by  rapid  onset,  interchange  and  disappearance,  occurring 
in  the  convalescent  stage.  Kecently  A.  Stanford  Morton*  has  re|M»rted 
three  cases  of  more  or  less  complete  bilateral  paralysis  of  the  external 
recti  following  diphtheria. 

Several  ca.ses  of  ])araly8is  of  u// of  the  ocular  muscles  after  diphthe¬ 
ria  have  been  jiublished.  This  complication  is  exceedingly  uncommon. 
Thus  I’hthotf'  records  the  case  of  a  hoy  aged  10,  who  had  been  treated 
for  a  mild  attack  of  diphtheria  from  September  1st  to  September  17th, 
188T  Toward  the  end  of  September  he  was  unable  to  read.  On  Oc¬ 
tober  ()th,  there  was  j)aralysis  of  accommodation,  and  on  October  Kith, 
complete  external  ophthalmoplegia.  MendeP  describes  a  case  which 
terminated  fatally  in  a  hoy  aged  8.  Diphtheria  of  moderate  severity 
was  present  from  September  22d  to  September  28th,  188.‘5.  On  Octo¬ 
ber  4th  there  was  paralysis  of  the  palati* ;  on  November  2d,  visual  dis¬ 
turbance  and  weaknes-t  of  all  four  extremeties  ;  ami  on  November  oth, 
double  ptosis,  most  marked  on  the  right  side,  pare.'is  of  the  external 
rectus,  paralysis  of  the  internal  rectus,  with  paresis  of  the  superior  and 
inferior  recti.  ( )n  the  left  side  there  was  paresis  of  all  of  the  recti  muscles. 
There  was  no  paralysis  of  aceomnuKlation  or  limitation  of  the  visual 
field.  On  November  11th,  ten  days  after  the  onset  of  the  ocular  par¬ 
alysis,  the  patient  died.  Evet-'ky*  puhlisheil  the  ca-e  of  a  girl  agtnl  8, 
Avho  had  complete  bilateral  ptosis,  abolition  of  the  upward  ami  down¬ 
ward  movements  of  the  eye's,  limited  lateral  movement,  no  loss  of  ac¬ 
commodation  and  normal  visual  fields  and  color-sense.  Two  wc*eks 
previously  the  child  had  had  a  sore  throat  with  painful  degluti¬ 
tion. 

To  the  cases  of  paralysis  of  the  external  rectus  muscle  which  have 
been  recorde<l,  I  desire  to  add  the  following  example,  which  occurred 

•Diseases  of  the  Nervous  System,  1888,  p.  1228. 

*Monatsbl.  f.  Augenheilkunde,  Jahrgang  64,  p.  358,  quoted  by  A.  (Jraefe, 

’Trans,  of  the  Ophthalniological  S<x;.  of  theU.  K.,  Vol.  xi,  18‘M,  p.  106, 

^Neurolog.  C^ntralbl.  1885,  No.  6,  p.  125. 

‘Ibid,  1885,  No  6,  p.  128. 

•Arch.  d’Ophtai,  November  and  December,  1887. 
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in  the  siervice  of  Dr.  AVeir  ^litchell,  in  the  Inlirnmry  for  Nervous  Dis¬ 
eases,  and  hv  whose  kind  permission  I  publish  it. 

Florence  B.,  .aged  4^  years,  was  brought  for  treatment  January  8th,  1892. 
The  tollovving  record  was  made  by  Dr.  Joseph  ]x.*idy :  The  palient  when  four 
months  of  age,  had  an  illness  which  was  iliagnosticated  .as  spinal  meningitis, 
the  di.agnosis  being  based  upon  the  following  symptoms:  Retracted  head, 
bulging  on  the  top,  and  a  cephalic  cry,  with  fever.  Tliere  were  no  permanent 
lesions  after  this  attack.  Six  weeks  before  the  date  of  her  visit,  the  child  con¬ 
tracted  diphtheria,  from  which  she  made  a  slow  recovery.  Three  weeks  alter 
the  diphtheritic  attack,  the  following  symptoms  were  noted:  Ptosis,  irregu¬ 
larity  of  the  pupils,  the  right  being  larger  than  the  left,  and  weakness  of  the 
right  and  left  external  recti  nuuscles.  The  child  regurgitated  liquid  food ;  tliere 
was  difllcnlty  in  swallowing;  the  speech  was  indistinct;  hearing  and  taste 
were  unimpaired;  there  was  tremor  of  the  hands  and  arms,  and  mnseular 
weakness  of  the  extremities.  She  is  now  unable  to  walk  or  stand,  or  at  least 
indisposed  to  attempt  to  do  this;  knee-jerk  absent;  no  ankle  clonus;  no  inco- 
oi’dination  of  the  hands.  The  child  is  nervous,  initable,  and  cries  out  fre¬ 
quently  during  sleep.  The  appetite  is  fair,  the  tongue  clean,  tlie  bowels  regu¬ 
lar.  The  lungs  are  normal,  and  there  is  paralysis  of  the  palate,  as  before  no- 
teil,  liipiid  foods  being  regurgitated.  The  heart’s  action  is  rapid,  the  pulse 
120,  but  there  is  no  murmur. 

1  made  an  examination  of  the  eyes  with  the  following  result :  There  is  con¬ 
vergent  strabismus,  the  right  eye  “fixing;”  the  lateral  movements  are  di¬ 
minished,  the  left  eye  failing  to  move  past  the  median  line  to  the  left,  and  the 
right  not  passing  to  the  external  commissure.  The  vertical  movements  are 
unimpaired.  Attempts  to  demonstrate  diplopia  were  not  satisfactory,  but  it 
probably  was  present,  and,  as  far  as  1  could  judge,  there  was  false  projection 
of  the  field  of  vision.  The  pupils  were  nnecpial,  and  facing  a  bright  light  the 
right  me.asuredo  mm.  and  the  lelt  3  mm. ;  their  reaction  to  light  anil  to  con¬ 
vergence  was  unimpaired.  There  was  slight  ptosis  of  the  left  eye,  the  upper 
lid  upon  that  side  drooping  a  little  lower  down  than  that  of  the  right,  causing 
a  narrowing  of  the  left  palpebral  fissure  of  one-sixteenth  of  an  inch.  Rough 
tests  seemed  to  show  that  there  w'as  paralysis  of  the  ciliary  muscles.  The  sug¬ 
gestion  of  Dr.  Edward  Jackson  to  employ  the  shadow-test  to  elicit  this  point 
was  thought  of,  but  it  was  impracticable  to  utilize  it  on  account  of  the  extreme 
restlessness  and  irritability  of  the  child  ;  indeed,  at  this  time  all  of  the  exami¬ 
nations  were  very  ilifHcult.  Ophthalmoscopically  there  w'ere  no  changes  of 
importance.  Each  optic  disc  was  a  vertical  oval,  rather  pallid,  and  the  reti¬ 
nal  veins  a  little  fuller  than  normal.  The  patient  was  ordered  an  elixir  ot 
quinine,  iron  and  strychnia,  Fai'adism  for  the  lower  extremities,  massage  and 
rest  in  bed. 

Three  days  later,  or  on  January  loth,  1892,  she  was  .admitted  to  the  Hospi¬ 
tal,  and  the  ocular  conditions  were  then  as  follows:  Right  2mpil4  mm.,  left  3 
mm. ;  jitosis  as  before;  the  right  eye  now  moves  to  the  external  commissure; 
in  the  left  eye  the  limitation  of  movement  remains;  there  is  still  slight  conver¬ 
gent  strabismus  and  the  child  fixes,  by  preference,  with  the  right  eye;  the  pu- 
IJils  react  normally. 

The  child  was  iJlaced  in  bed,  a  pill  of  the  sulphate  of  stiychnia  gr.  one-hun¬ 
dredth,  three  times  a  day  was  ordered,  together  with  general  massage  and 
Faradic  electricity. 
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The  following  notes,  made  by  the  house  iloelor.  Dr.  Dean,  are  taken  from 
Dr.  Mitchell’s  case  h(H)k. 

.January  2  )th,  1892.  No  regurgitation  of  liiiuids ;  no  dilViculty  in  swallowing; 
apixjtite  gooil ;  speech  much  improved  and  words  ea.'^ily  distinguished;  no 
tremor  of  the  arms  and  hands;  disposition  much  improved;  rarely  eVles,  and 
is  generally  smiling  and  ready  for  conversation;  cannot  walk  without  sui)- 
port,  being  unable  to  place  the  feet  in  proper  position,  when  in  the  recumbent 
posture,  however,  there  is  good  control  of  the  movements  in  all  directions. 
She  cannot  overcome  much  force  "  ith  the  lower  extremities.  'I'lie  hand-grasp 
is  of  fair  strength  and  equal  on  both  sides.  Knee-jerk  absent;  teinlo- Achilles 
jerk  ab.sent;  plantar  retlexes  present;  no  clonus;  elbow-jerk  absent. 

February  10th.  Walks  without  assistance  but  gait  faltering  and  un.steady; 
speech  as  good  as  other  children  at  her  age;  apiH'tite  good;  mu.scle  iM)wer 
much  improved  in  lower  extremities;  power  of  resistance  in  arms  and  tore- 
arms  good;  knee-jerk  absent  on  both  sides;  reinforcement  absent;  tendo- 
Achillesjerk  ab.sent;  plantar  retlexes  present;  no  clonus;  elbow-jerk  absent; 
no  chin  jerk. 

March  11th  I  made  the  following  record  in  r«*gard  to  the  eyes:  Strabis¬ 
mus  entirely  absent;  excursion  of  the  eyes  normal  in  all  directioiH;  pupils  still 
slightly  unequal,  but  their  reactions  normal  in  all  particulars.  The  strabis¬ 
mus  disappeared  about  one  week  after  admission.  The  last  examination, 
(March  18th,  1892)  which  has  been  made  of  this  child  reveals  the  following 
points:  No  strabismus;  excursion  of  the  eye-balls  normal  in  all  directions; 
width  of  the  palpebral  fissures  ecpial;  slight  inequality  of  the  pupils,  the  left 
being  i  of  a  millimeter  larger  than  the  right;  muscular  jMiwer  good  and  walks 
easily;  knee-jerk,  elbow-jerk  and  tendo-Achilles  jerk  still  absent. 

There  arc  several  points  of  interest  in  this  case.  1.  The  order  in 
which  the  jiaralytic  symptoms  apjieared.  It  is  difficult  to  state  this  ac¬ 
curately,  but  it  seems  likely  that  the  throat  affection  lasted  for  about 
three  weeks,  that  the  soft  palate,  and  probably  at  the  same  time  the 
ciliary  muscle,  were  affected  in  the  fourth  week,  followed  immediately 
by  the  ptosis  or  affection  of  the  levator  pal|)ebne.  The  strabi.-mus  is 
also  placed  in  the  .same  jieriod,  w  hile  somewhat  later,  probably  in  the 
sixth  week,  the  weakness  of  the  lower  extremitic*8  began.  In  Henson’s 
ca-^e  the  primary  throat  affection  lasted  four  weeks,  the  ciliary  muscles 
were  affected  in  the  fifth  week,  the  soft  jmlate  in  the  sixth  week,  the 
hearing  in  the  sixth  week,  the  levatorcs  pal[K;brarum  and  the  external 
recti  in  the  ninth  week,  and  the  weakness  of  the  lower  extremitit^s  in 
the  tenth  week. 

2.  The  order  in  which  recovery  occurred  :  First  the  accomnuKla- 
tion  returned,  and  almost  at  the  same  time  the  weakness  of  the  right 
external  rectus  muscle  disap|K‘ared,  that  is,  there  was  no  difficulty  in 
conjugate  movement  to  the  right;  later  and  within  a  week  the  limita¬ 
tion  of  the  movement  to  the  left  had  disapjieared.  In  close  Conner  tion 
with  this  was  the  return  of  the  child's  natural  dis|)osition,  which  was 
jJea^ant  and  lovable.  Following  this  came  improvement  in  the  lower 
extremities,  so  that  six  weeks  after  treatment  she  was  able  to  walk 
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Avithout  assistance.  The  knee-jerk,  as  is  usual  in  these  cases,  remains 
absent,  and  is  probably  the  last  of  the  functions  to  reajipear.  In  con¬ 
nection  with  the  order  in  which  the  ocular  symptoms  disappeared  in 
this  child,  Uhthoff’s  cr.se  of  complete  paralysis  of  all  of  theocnlar  mus¬ 
cles  is  interesting.  First  the  accommodation  recovered  ;  then  the  mus¬ 
cles  engaged  in  certain  associated  movements,  namely,  the  inferior  rec¬ 
ti,  and  the  left  external  rectus  and  left  internal  rectus  regained  j)ow- 
er.  Then  the  superior  recti  recovered,  and  finally  conjugate  deviation 
to  the  right  was  possible. 

8.  The  unilateral  mydriasis  :  There  was  marked  inequality  of  the 
pupils  for  more  than  a  moifth,  and  even  now,  eleven  weeks  after  the 
first  puj)illarv  phenomena  were  noted,  there  is  slight  difference  in  the 
diameter  of  the  pupils.  If  it  is  true  that  mydriasis  is  more  apt  to  occur 
when  the  cycloplegia  is  complete,  it  is  probable  that  this  may  have  been 
the  condition  on  the  right  side,  while  on  the  le.'t  it  was  incomplete.  At 
no  time  was  there  any  imperfection  in  the  mobility  of  the  irides,  either 
under  the  stimulus  of  light  or  convergence. 

Although,  this  of  necessity,  is  purely  a  clinical  record-  of  bilateral 
diphtheritic  palsy  of  the  external  recti  and  incidental  mention  of  the 
accompanying  cycloplegia,  it  is  worth  while  in  closing,  to  refer  briefly 
to  our  knowledge  of  the  pathology  of  these  cases.  At  the  present  time 
diphtheritic  palsy  is  usually  included  among  the  acute  nuclear  jialsies, 
but  according  to  Dr.  Gowers,  although  it  is  probable  that  diphtheritic 
cycloplegia  is  of  nuclear  origin,  it  is  uncertain  whether  the  jjaralysis 
of  the  orbital  muscles,  when  it  occurs,  should  he  ascribed  to  nuclear  or 
peripheral  disease. 

The  history  of  the  theories  which  have  been  advanced  to  explain 
diphtheritic  paralysis  in  general  is  somewhat  as  follows :  (diarcot  and 
Vulpian’  attributed  the  palsy  to  an  ascending  neuritis  from  the  local 
lesion.  EnhP  ascribed  the  condition  to  vascular  changes,  capillary 
neuritis  and  exudations  both  in  the  brain  and  around  the  roots  and 
ganglia  of  the  S])inal  nerves.  Dejerine* •*  ascribed  the  cause  of  diphther¬ 
itic  jialsy  to  a  suh-acute  iiolio-myelitis  involving  the  motor  cells  of  the 
anterior  horns  and  their  homologous  nuclei,  with  a  secondary  periphe¬ 
ral  neuritis.  Oertel  and  Klebs  have  found  micro-organisms.  Mendel, 
whose  case  of  complete  ophthalmoplegia  externa  came  to  })Ost-morteni 
examination,  believed  the  condition  to  be  due  to  capillary  hemorrhages 
(central),  and  a  primary  peripheral  neuritis.  SiemerlingV  in  a  superb 
research  concerning  chronic  progressive  paralysis  of  the  ocular  muscles, 
concludes  that  the  local  lesions  found  in  chronic  ojdithalmojilegia  justi- 

*  Compt.  Rend,  de  la  Soc.  Riolog.,  1802. 

-  Zeitschr.  f.  Biologie.,  1807. 

*  Arch,  de  Physiologic,  Norm,  et  Patholog.,  1878,  p.  107. 

•*  Archiv.  f.  Psychiatric  und  Nerrenkrankheiten,  lid.  22,  Suppl,  Heft,  1891. 


fy  the  following  conclusions,  nuinely,  that  there  may  he  (1)  Nuclear 
disease,  (disappearance  of  the  ganglion  cells)  with  ])articipation  of  the 
nerves  to  their  termination  in  the  muscles.  (2.)  Degeneration  of  the 
muscles  and  of  the  nerve  trunks,  with  intact  nuclei,  (d.)  Interruption 
of  the  conducting  |)ower  of  the  intramedullary  roots  on  account  of 
sclerotic  foci,  with  intact  muscles,  nerve  trunks  and  nuclei.  These  con¬ 
clusions,  of  course,  do  not  refer  esjKicially  to  diphtheritic  cast's,  hut  are 
interesting  in  this  connection  as  an  authorative  statement  in  regard  to 
the  pathological  condition  which  underlias  progressive  paralysis  of  the 
external  ocular  muscles. 
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